INTRODUCTION
The synthesis of late transition metal (groups 9-11) terminal chalcogenides (especially oxygen and sulfur) has long been a target of synthetic inorganic chemists. 1 This class of compounds tend to be highly reactive, [2] [3] [4] and as a result, only a few well characterized late metal terminal chalcogenides are known, including [Ir (PCN = C 6 H 3 [CH 2 P(tBu) 2 ](CH 2 CH 2 NMe 2 )). 5, 6 A number of late transition metal carbene (CR 2 2-), nitrene (NR 2- ), nitride (N 3- ), and phosphinidene (PR 2- ) complexes have also been reported in recent years. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] While a few of these complexes have been isolated, they tend to be extremely reactive, and often can only be observed spectroscopically. [19] [20] [21] [22] Nonetheless, it is clear that synthetic chemists are now beginning to identify the combination of ligand requirements and synthetic procedures that can successfully generate late-metal ligand multiple bonds.
We recently reported the synthesis of an Ni II [23] [24] [25] resulting in our classification of this complex as a "masked" terminal sulfide. Importantly, however, the presence of the coordinating [K(18-crown-6)] + cation likely tempers the reactivity of the sulfide ligand, and possibly limits the extent of reactivity of this functional group. Consequently, we have sought to perform the "reductive deprotection" reaction with a reducing agent that generates a non-coordinating cation, and, in particular, we identified Cp* 2 Co as an ideal choice for this application.
Herein 2 Co results in no reaction, demonstrating that this reagent is not sufficiently reducing to initiate the required C-S bond cleavage.
Complex 1 crystallizes in the monoclinic space group P2 1 /c, and its solid state molecular structure is shown in Figure 1 . It features a three coordinate Ni I center ligated by a cobaltocenium thiolate moiety. The Ni-S and C-S bond lengths of 2.181(2) Å and 1.870(7) Å, respectively, are both consistent with single bonds. 23, 26 For comparison, the Ni-S bond length in the starting material is markedly shorter (2.0869(1) Å). 23 The Ni-N bond lengths in 1 (1.901 (4) Figure S6 ), which is also consistent with the proposed mechanism. The solution phase redox properties of 1 were investigated by cyclic voltammetry. In THF at room temperature, the cyclic voltammogram of 1 displays one quasi-reversible redox feature and one reversible redox feature, at -2.20 V and -1.38 V (vs. Fc/Fc + ), respectively (Figure 2) 19 F NMR spectra were referenced to external SiMe 4 using the residual protio solvent peaks as internal standards. IR spectra were recorded on a Nicolet 6700 FT-IR spectrometer. Electronic absorption spectra were recorded on a Shimadzu UV3600 UV-NIR Spectrometer. Elemental analyses were performed by the Micro-Mass Facility at the University of California, Berkeley.
Cyclic Voltammetry Measurements. CV experiments were performed with a CH Instruments 600c Potentiostat, and the data were processed using CHI software (version 6.29). All experiments were performed in a glove box using a 20 mL glass vial as the cell. The working electrode consisted of a platinum disk embedded in glass (2 mm diameter), the counter electrode and the reference electrode were a platinum wire. Solutions employed for CV studies were typically 1 mM in analyte, and 0. This mixture was allowed to warm to room temperature with stirring. During this time the solution transformed to dark brown. This solution was allowed to stir for 3 h, whereupon the reaction mixture was filtered through a Celite column supported on glass wool (0.5 cm × 2 cm), which afforded a small plug of black solid and a brown-red filtrate. The volatiles were removed from the filtrate in vacuo to produce a dark brown residue. This residue was washed with hexanes (1 mL × 2), extracted into toluene (1 mL), filtered through a Celite column supported on glass wool (0.5 cm × 2 cm), concentrated to ca. (2), HCPh 3 , an unidentified Ni I containing product (I), and (CH 2 Me 4 C 5 )Co(Cp*) (3). An in situ 1 H NMR spectrum taken after 3 h revealed the disappearance of peaks assignable to 2 and a decrease in the intensity of the resonances assignable to 3, and appearance of new resonances assignable to 1 and free Cp* 2 Co. The NMR tube was then bought into a glovebox and the solution was transferred to a 20 mL scintillation vial. The volatiles were removed in vacuo. The resulting brown residue was rinsed with hexanes (1 mL × 2), the rinsings were collected, and the volatiles were removed in vacuo to give a brown solid. A 1 H NMR spectrum of this material, taken in C 6 D 6 , revealed the presence of HCPh 3 , as indicated by the appearance of the methine proton resonance at 5.50 ppm, 33 and Cp* 2 Co, as indicated by a broad resonance at 46.7 ppm. The hexanes-insoluble solid was then extracted into THF (1 mL), filtered through a Celite column supported on glass wool (0.5 cm × 2 cm), concentrated to ca. 0. 25 4 (br s, 1), 1.0 (br s, 6H, 3, CH 3 ), 0.2 (br s, I), -1.3 (br s, 1), -1.35 (s, 2), -1.6 (br s, I), -11.4 (overlapping br s, 1 and I), -15.90 (s, 2), -101.80 (s, 2). 1.5 hr:  25.76 (s, 2), 25.26 (s, 2),  19.7 (overlapping br s, 1 and I), 15.93 (s, 2) , 1 and I), 15.93 (s, 2), 12.6 (overlapping br s, 1 and I 4 (br s, 1), 1.0 (br s, 6H,  3, CH 3 ), 0.2 (br s, I), -1.3 (br s, 1), -1.30 (s, 2), -1.6 (br s, I) 
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